Role of matrix metalloproteinase 2 in the ovulatory folliculo-luteal transition of ewes.
Tissue dissolution and remodelling are associated with the processes of rupture of the ovulatory follicle and formation of the corpus luteum. Matrix metalloproteinase 2 (MMP-2) belongs to a family of endopeptidases that cleave extracellular proteins; its primary substrate is the lattice network of basement membranes that support epithelial cells and endothelium. The aim of this study was to ascertain a putative regulatory role of MMP-2 relevant to the folliculo-luteal transformation in ewes. Luteal regression and the preovulatory surge of gonadotrophins were synchronized by administration of PGF(2alpha) and GnRH on days 14.0 and 15.5 of the oestrous cycle, respectively. Dominant antral follicles present during pro-oestrus consistently ovulate approximately 24 h after GnRH administration. Normal IgG or a bioactivity-neutralizing MMP-2 monoclonal antibody was injected into the antral cavity of preovulatory follicles at 8 h after GnRH administration. Jugular blood samples were obtained for serum progesterone analysis and ovaries were removed for light microscopic morphometry on day 8. A definitive ovulation stigma was evident in control ewes. The antra of ruptured follicles had largely been supplanted with luteal tissue. In contrast, the ovarian surface contiguous with follicles injected with anti-MMP-2 was smooth and undisturbed, which is indicative of a failure of ovulation. Luteinized unruptured follicles were filled with (entrapped) fluid. Corpora lutea of control animals contained numerous connective tissue projections that provided a framework for cellular migration and angiogenesis. Luteal tissues that surrounded the cavity of antibody-treated follicles lacked trabeculae and were deficient in blood vessels. Systemic venous progesterone concentrations were lower in ewes with a luteinized unruptured follicle compared with those with a corpus luteum. It is proposed that MMP-2 is a mediator of ovulation and luteal development.